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(57) ABSTRACT

A data communication apparatus such as a facsimile appa-
ratus having an automatic telephone message recording
function, having a common memory for storing video and
audio data that have been received or are to be transmaitted,
enables selection of a method of memory management
whereby the memory space 1s divided at a boundary address
into two regions which respectively store video data and
audio data and a method whereby the memory space 1s not
so divided, but the video data and audio data are written into
addresses which successively increase from respectively
opposite ends of the memory space. Remaining amounts of
memory capacity which can be used to store video and/or
audio data can be displayed as respective numbers of
standard document pages and telephone calls, the latter
representing standard-duration recording intervals. In
addition, a boundary address setting mode can be estab-
lished 1n which the respective sizes of the video and audio
regions for respectively different boundary address values
are displayed as numbers of standard document pages and
telephone calls.

8 Claims, 8 Drawing Sheets
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DATA COMMUNICATION APPARATUS
HAVING COMMON MEMORY FOR
STORING VIDEO AND AUDIO DATA

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to a data communication
apparatus for use in communicating video and audio data,
and 1n particular to a data communication apparatus such as
a facsimile apparatus, having a memory which 1s used 1n
common for temporarily storing video and audio data which
have been received or are to be transmitted.

2. Description of the Related Art

In the prior art, as described for example 1n Japanese
Patent Laid-open No. 3-36868, a data communication appa-
ratus 1s known whereby a single memory 1s used 1n common
for storing video data and audio data that have been received
or are to be transmitted. Diagram (@) of FIG. 1 illustrates the
memory arrangement of such a prior art apparatus. The
memory space 15 divided 1nto a video region A and an audio
region B which are respectively reserved for temporarily
storing video and audio data. The user of the apparatus can
establish a boundary address X in accordance with the
memory usage condition, whereby the respective sizes of the
video region A and audio region B can be increased or
decreased.

For example 1n the case of a user who does not use an
unattended telephone message recording function with such
an apparatus, the boundary address X could be set to the
highest address value of the memory, so that the entire
memory space 1s allocated to the video region A. Conversely
in the case of a user who does not use video data sending and
receiving (e.g. facsimile) functions with such an apparatus,
but who makes frequent use of an unattended telephone
message recording function, the boundary address X can be
set as the lowest address of the memory, so that the entire
memory space 1s allocated as the audio region B.

It should be understood that the term “recording” as used
herein refers to the storage of an audio telephone message 1n
a memory, alfter conversion to digital data.

When the video region A 1s completely empty, and the
memory 1s to be used for video data sending or receiving
operations, then the video data of document pages which
have been received or document pages which are to be
transmitted are thereafter stored 1 a set of addresses suc-
cessively extending from the lowest address number of the
memory. If at the stage when such video data have not yet
been outputted from the memory 1t becomes necessary to
store new video data (i.e. for document pages which have
been received or are to be transmitted) then the new data are
stored 1 addresses which successively increase from the
highest one of the addresses 1n which video data have
already been stored.

If the audio region B 1s completely empty and audio data
are received, then that data are stored at addresses which
successively extend from the lowest address of the audio
region B. When audio data are received thereafter, the new
data are stored i1n addresses which successively increase
following the highest one of the addresses 1n which audio
data have already been stored.

Diagram (b) of FIG. 1 illustrates a condition in which sets
of video data al and a2, and the set of audio data bl have
been stored in the memory. The memory control section of
such a data communication apparatus 1s provided with a
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memory management table for use 1n managing the utiliza-
tion of the memory. The management information consists
of the mnitial address and final address of each set of video
data which have been stored in the memory (or, for each set
of video data, the initial address and the number of bytes
constituting the video data), flags for distinguishing different
types of data (i.e. video or audio), the amount of usable
storage capacity of the memory which remains available for
storing video data and audio data, and the boundary address
X. Each of these items of memory management information
1s registered 1n the memory management table. When data
stored in the memory are outputted (i.e. to be transmitted,
recorded or reproduced), the memory management informa-
tion relating to that data are deleted from the memory
management table. Thus the amount of remaining memory
capacity, as registered 1in the management table, 1s increased
by an amount corresponding to the storage range of the
outputted data. The memory control section can thus manage
memory write and read operations by looking up the man-
agement table.

However with such a prior art configuration, the follow-
ing problems arise:

(a) Even if the user attempts to set the boundary address X
at an optimum position with regard to the usage condi-
tions of the apparatus, problems arise because there 1s no
clearly defined target value for setting the boundary
address. Moreover there 1s no simple way for the user to
confirm that the position which has been set (within the
memory space) for the boundary address is appropriate.

(b) When data transmission or receiving is being executed
using the memory, then 1n order to prevent communica-
tions from being interrupted as a result of insuificient
memory space, 1t would be convenient for the user to be
able to confirm the amount of remaining memory capac-
ity. However with such a prior art type of data commu-
nication apparatus, the user 1s not provided with infor-
mation to enable the remaining memory capacity to be
casily confirmed.

Moreover as shown in diagram (c) of FIG. 1, in a case in
which the video region A has become 1nsufficient, but there
1s some available memory capacity remaining 1n the audio
region B, 1t 1s not possible to obtain additional video data
storage capacity by going beyond the memory region A.

SUMMARY OF THE INVENTION

It 1s an objective of the present invention to provide a data
communication apparatus having a memory which 1s used in
common for storing video data and audio data, whereby
setting of a boundary address at an appropriate position for
defining a video region and an audio region within the
memory and also confirmation of amounts of remaining
memory capacity, can be ecasily performed, and further
whereby the efficiency of utilization of the common memory
can be 1improved by comparison with the prior art.

To achieve the above objectives, a data communication
apparatus according to the invention converts an amount of
memory space which can be used for storing video data into
an equivalent number of standard document pages, and
displays that number of pages. Similarly, an amount of space
that can be used for storing audio data 1s displayed as an
equivalent number of telephone calls, 1.e. telephone mes-
sages. The user without specialized knowledge can thereby
more readily understand the amounts of memory space when
thus expressed as a number of pages and number of tele-
phone calls, than would be the case if these amounts were
displayed 1n the usual units of bytes or kilobytes.

More specifically the present invention provides, 1n a data
communication apparatus including communication means
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for transmitting and receiving video data and audio data, the
video data being derived from documents, a memory for
storing at least video data and audio data received by the
communication means, memory control means for executing
management of utilization of the memory and for controlling
data write and read operations of the memory, and data
display means the improvement comprising display control
means for controlling the data display means to display first
memory capacity information representing an amount of
capacity available 1n the memory for storing video data and
sccond memory capacity information representing an
amount of capacity available 1n the memory for storing
audio data;

the display control means comprising means for express-
ing the first memory capacity mformation as a number of
first data units, each of the first data units consisting of am
amount of data corresponding to one standard document
page, and for expressing the second memory capacity infor-
mation as a number of second data units, each of the second
data units consisting of an amount of data corresponding to
one fixed-duration telephone message, and means for con-
trolling the display means to display the number of first data
units and the number of second data units.

With such an apparatus, the memory space of the memory
can be divided into a video region which 1s reserved for
storing video data and an audio region which 1s reserved for
storing audio data, with a boundary between the video
region and audio region being defined by a boundary
address, with the first memory capacity information being an
amount of capacity of the video region and the second
memory capacity information being an amount of capacity
of the audio region.

Moreover such an apparatus can further include means for
establishing a boundary address setting mode of operation
wherein one of a plurality of respectively different values of
the boundary address can be selectively established by a
user, and wherein the display means 1s controlled to display
during the boundary address setting mode, for each of the
plurality of boundary address values, a corresponding
amount of capacity of the video region, expressed as a
number of the units of document pages, and a corresponding
amount of capacity of the audio region, expressed as a
number of the units of telephone messages, the display
means being further controlled to indicate the boundary
address value which 1s currently selected.

Such an apparatus may also include means for establish-
ing a residual capacity display mode of operation wherein an
amount of capacity that 1s currently vacant in the video
region 1s displayed 1n the units of standard document pages
and an amount of capacity that 1s currently vacant in the
audio region 1s displayed 1n the units of telephone messages.

In general, the units of telephone messages will respec-
fively correspond to standard recording intervals for storing
audio data 1n the memory, and the apparatus may further
comprise means for establishing a recording interval setting
mode of operation wherein one of a plurality of respectively
different values of the standard recording intervals can be
selectively established by a user, and wherein the display
means 1s controlled by the display control means to display
during the recording interval setting mode, 1n correspon-
dence with each of the different standard recording interval
values, a corresponding value of the second memory capac-
ity information, expressed as a number of the units of
telephone messages, and to display an indication of one the
standard recording interval value which 1s currently
selected.
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Such an apparatus can alternatively be operated such that
video data which are successively written mto the memory
are written 1nto addresses which successively change 1n a
direction from a first one of a highest address and a lowest
address of the memory towards a second one of the highest
and lowest addresses, and wherein audio data which are
successively written 1nto the memory are written into

addresses which successively change 1n a direction from the
second one of the highest and lowest addresses of the
memory towards the first one of the highest and lowest
addresses. In that case, since there i1s no fixed boundary
between the video and audio storage regions, greater flex-
ibility of memory utilization becomes possible.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1(a)-1(c) are diagrams for illustrating memory
usage management 1n a prior art type of data communication
apparatus;

FIG. 2 1s a block diagram of an embodiment of a data
communication apparatus according to the present 1nven-
tion;

FIG. 3 1s a diagram for 1llustrating data held in a memory
space which 1s divided into video data and audio data
regions;

FIG. 4 1s a diagram for illustrating data held 1n memory
space which 1s not divided into video data and audio data
regions,

FIGS. 5(a)-5(c) illustrate three types of memory space
division patterns;

FIG. 6 illustrates registered contents of a setting control
table;

FIG. 7 1s a flow chart of processing in a standard audio
recording interval setting mode;

FIG. 8 shows an example of a display which 1s produced
in the standard audio recording interval setting mode;

FIGS. 9(a)-9(c) show three examples of memory space

division patterns, which correspond to the display contents
of FIG. 8§;

FIG. 10 1s a flow diagram 1illustrating processing that 1s
executed 1n the boundary address setting mode;

FIG. 11 shows a display which 1s produced in the bound-
ary address setting mode;

FIG. 12 1s a flow diagram 1illustrating processing that 1s
executed 1n the residual memory capacity display mode;

FIG. 13 shows a display which 1s produced 1n the residual
memory capacity display mode, in the case of a method of
memory utilization management in which the memory space
1s divided mto a video region and audio region; and

FIG. 14 shows a display which 1s produced 1n the residual
memory capacity display mode, 1n the case of a method of
memory utilization management in which the memory space
1s not divided into a video region and audio region.

DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 2 1s a general block diagram of an embodiment of a
data communication apparatus according to the present
invention. This embodiment 1s a facsimile apparatus which
is also provided with an unattended telephone (audio) mes-
sage recording function, whereby an incoming telephone
call can be automatically recorded during a fixed-duration
recording interval. Numeral 1 denotes a network control
section through which the apparatus shown 1n the drawing
(referred to in the following as the local apparatus) is
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connected to a telephone line 2. Numeral 3 denotes a modem
which executes demodulation of a video data signal received
from the line 2 or modulation of video data that are to be
transmitted via the line 2, and also serves to convert incom-
ing audio signals to (digital) audio data, and to convert
(digital) audio data to analog signal form. 4 denotes a
document read-in section which scans each page of a
document which 1s to be transmitted, to convert the page
contents to video data. 5 denotes a document printing
section, which prints out the contents of received video data.
Numeral 6 denotes a main control section, for controlling the
overall operation of the local apparatus, including the fac-
simile operation sequence etc. A video processing section 7
executes processing such as compression and expansion of
video data. 8 denotes a user operating section, provided with
switches etc. which can be actuated by the user, and 9
denotes a display section. An audio recording and reproduc-
tion control section 12 serves to control the handling of
audio messages that are to be transmitted or have been
received. A memory 10 1s used 1n common for audio and
video data. In this embodiment, video data received from the
telephone line, and also video data which are to be trans-
mitted via the telephone line, can be temporarily stored 1n
the memory 10, as also can audio data which have been
received via the telephone line. The memory 10 1s controlled
by a memory control section 11 which executes management
of memory utilization and controls the storing and reading of
video and audio data into/out of the memory 10. The
memory control section 11 includes a management table
11a, which serves to hold information that i1s used 1n
memory management, such as the respective amounts of
memory capacity which remain in an audio region and video
region of the memory space of the memory 10, as described
hereinafter. A loudspeaker 13 audibly reproduces messages
which are received from the line 2 or are generated from
audio data read out from the memory 10.

The main control section 6 imcludes a control table 6a
which holds data relating to overall control operations, and
a display control section 6b for controlling the display
section 9 to display various information as described
hereinafter, including remaining amounts of memory capac-
ity of the memory 10. The main control section 6 further
includes a setting table 6¢, which holds information relating
to various parameter values which can be selectively set by
the user by utilizing the operating section 8.

The operation of this embodiment 1s as follows.
(a) Facsimile Receiving

The main control section 6 controls a facsimile prelimi-
nary procedure, acting through the modem 3 and the net-
work control section 1, and thereafter sends the video data
received from the telephone line 2 (after demodulation by
the modem 3) to the video processing section 7. After
executing expansion processing of the video data to a form
suitable for print-out, the data are sent to the document
printing section 3 to be printed. On completion of receiving,
the video data, the main control section 6 executes a
facsimile post-procedure, and disconnection from the line 2.
The above operations are for the case of normal facsimile
receiving, however “memory receiving” by storing video
data in the memory 10 1s also possible.

In memory receiving of video data, the main control
section 6 causes the video data which have been demodu-
lated by the modem 3 to be converted by the video process-
ing section 7 mnto suitable form for writing into the memory
10. The main control section 6 then transfers the video data
to the memory control section 11, to be written into the
memory 10. At this time, the memory control section 11
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monitors the storage range of the video data which are
written into the memory 10, and updates the contents of the
management table 11a 1n accordance with the monitoring
results. The memory control section 11 thereby determines
the amount of residual capacity in the memory 10 which can
be used for video data storage, and if that amount 1s found
to have reached zero, then the memory control section 11
notifies the main control section 6 of that fact. The main

control section 6 then executes control to interrupt receiving
of the video data.

When video data that have been stored 1n the memory 10
are to be printed out, the main control section 6 (acting
through the memory control section 11) causes the video
data to be read out from the memory 10, and the data are then
converted (expanded) by the video processing section 7 into
suitable form for printing. The data are then transferred to
the document printing section 5 to be printed out. The
memory control section 11 then designates the storage range
in the memory 10 from which the video data were read out
as bemng a vacant region, and updates the amount of video
data remaining memory capacity accordingly. That amount
1s held 1n a register of the management table 1la.

(b) Facsimile Transmission

After establishing a connection through the telephone line
2 to the opposite facsimile apparatus (i.e. the receiving
apparatus), and executing a facsimile preliminary procedure,
the main control section 6 activates the document read-in
section 4 to transfer thereto the video data obtained from the
document sheets that are to be transmitted. The video data
are then converted by the video processing section 7 1nto
suitable format for transmission (i.e. by compression
encoding), and the resultant video data are modulated by the
modem 3 and sent to the line 2. After completing transmis-
sion of the video data for all of the document sheets, the
main control section 6 executes the facsimile post-
procedure, followed by disconnection from the line 2.

The above describes the normal form of facsimile trans-
mission. However “memory transmission” 1s also possible.
In that case, the main control section 6 controls the docu-
ment read-in section 4 to read in the video data from the
document sheets which are to be transmitted, and the data
are then converted by the video processing section 7 1nto
suitable format for storage in the memory 10 (i.e. by
compression encoding) and the resultant video data are then
stored 1n the memory 10 by the memory control section 11.
At that time, the storage range of the video data which are
written 1mnto the memory 10 1s monitored by the memory
control section 11, and the contents of the management table
11a are updated in accordance with the monitoring results.
The memory control section 11 thereby determines the
amount of residual capacity in the memory 10 which can be
used for video data storage, and if that amount 1s found to
have reached zero, then the memory control section 11
notifies the main control section 6 of that fact. The main
control section 6 then executes control to interrupt the
transfer of video data thereto.

At the time of subsequently transmitting the video data
that have thus been stored in the memory 10, the main
control section 6 causes the memory control section 11 to
read out the video data from the memory 10, and the data are
then converted by the video processing section 7 into a
suitable format for transmission. The resultant data are then
modulated by the modem 3 and sent to the line 2 to be
transmitted. The memory control section 11 then designates
the storage range in the memory 10 from which the video
data were read out as being a vacant region, and updates the
amount of video data remaining memory capacity (held in
the management table 11a) accordingly.
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(c) Unattended Telephone Message Recording

In this form of operation, when a (audio) telephone call is
received, the main control section 6 causes the received
audio signal to be transferred through the modem 3 (and so
converted to digital data) to the audio recording and repro-
duction control section 12. After the audio recording and
reproduction control section 12 converts the audio data to a
suitable format for storage in the memory 10, the audio data
are written into that memory. At that time, the storage range
of the audio data thus written 1n, and the remaining usable
memory capacity, are monitored by the memory control
section 11, and the contents of the management table 11a are
updated accordingly.

When audio data that have been stored 1n the memory 10
are to be reproduced, to be audibly outputted from the
loudspeaker 13, the main control section 6 causes the
memory control section 11 to read out the required data from
the memory 10 and the data are then converted into (digital)
audio data form by the audio recording and reproduction
control section 12, then transterred through the modem 3 to
the loudspeaker 13.

The memory control section 11 then designates the stor-
age range 1n the memory 10 from which the audio data were
read out as being a vacant region, and updates the amount of
audio data remaining memory capacity (held in the man-
agement table 11a) accordingly.

In the following, the method of managing the memory 10,
the allocation of memory regions, the setting of a standard
recording tint for each telephone call, and the display of
residual memory capacity, will be successively described.
(a) Methods of Memory Utilization Management

With this embodiment of the present invention, two types
of memory utilization management for the memory 10 are
available, and either of these methods can be selected by the
user, by designating the required method through the user
operating section 8.

The first method of memory utilization management 1s
basically similar to that which 1s described 1 Japanese
Patent Laid-open No. 3-36868. With that method, as shown
in FIG. 3, the memory space 10a of the memory 10 1is
divided mto a video region A and an audio region B by a
boundary address X. In the case of the video region A for
example, video data a, are stored 1n addresses which suc-
cessively increase from the highest address of the memory
space 10a towards the boundary address X. When these
video data are outputted from the memory, the storage range
of the outputted data 1s then designated as a vacant region.
When vacant regions arise very frequently, then priority 1s
orven to the vacant region having the highest address, in
assigning a region for storing the next incoming video data.
In the case of the audio region B in the example of FIG. 3,
the sets of audio region data designated as b, b, have been
stored 1n addresses which successively increase from the
boundary address X towards the lowest address of the
memory 10. When stored audio data are read out from the
memory, the corresponding storage range 1s assigned as an
empty region, and can thereafter be used to store the next
incoming audio data.

With the second method of memory utilization
management, instead of executing region allocation as
described for the first method above, data are allocated as
illustrated 1n the example of FIG. 4. Here, the video data
such as the sets of video data a,, a, are stored 1n addresses
which sequentially increase from the highest address of the
memory space 10a towards the minimum address of the
memory space, as indicated by the arrow D,. On the other
hand, the audio data (for example the sets of data b, b,, b;)
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are stored 1n addresses which sequentially increase from the
minimum address of the memory space 104, as indicated by
the arrow D,. When stored video data are read out from the
memory 10, the corresponding storage range 1s reassigned as
a vacant region. When new video data are to be stored in the
memory, the new data are written 1into addresses which begin
from a position that 1s as close as possible to the maximum
address of the memory space 10a. If there are a plurality of
vacant regions, then priority 1s given to the vacant region
which 1s closest to the maximum address of the memory
space 10a, for writing in the next incoming video data.

In the case of audio data, when stored audio data are read
out from the memory 10, the corresponding storage range 1s
reassigned as a vacant region. When new audio data are to
be stored 1n the memory, the new data are written 1nto
addresses (1.e. of a vacant region) which begin from a
position as close as possible to the lowest address of the
memory space 10a. If there are a plurality of vacant regions,
then priority 1s given to the vacant region which 1s closest to
the lowest address of the memory space 10a, for writing in
the new audio data.

With the first memory utilization management method
described above, when there 1s no longer any vacant space
remaining 1n one of the regions A and B, then even if there
1s vacant space 1n the other one of the regions A, B, that
space cannot be used for storing new data. For example 1if the
video region A becomes full and then new video data 1s
received, which is to be stored in the memory, then even it
there 1s some vacant space available 1 the audio region B,
that space cannot be used for the new video data.

With the second memory utilization management method
described above, however, so long as there 1s any vacant
space remaining 1n the memory 10, all of the space can be
used for storing data, irrespective of whether that 1s audio
data or video data. THus the entire capacity of the memory
10 can be fully utilized. This 1s a basic advantage of the
second method.

If the first method described above 1s selected, then as
described in Japanese Patent Laid-open No. 3-36868, 1n the
special case 1 which the audio region B 1s entirely empty
but there 1s no vacant space remaining 1n the video region A,
then 1t becomes possible to store video data within the audio
region B.

The memory control section 11 contains management
information for implementing one of the two methods of
memory usage described above, held 1n the management
table 11a. That management information can for example
consist of address information for managing the memory
locations which hold video data or audio data, flag infor-
mation for indicating the type of data stored 1.e. video or
audio, information concerning remaining amounts of
memory capacity, information for indicating the memory
management method that is being utilized, and (if the first
memory management method described above 1s used) the
boundary address between the video region and audio
region. If the first memory management method described
above 1s selected for use, then the amount of remaining,
capacity of the audio region and remaining capacity of the
video region are managed respectively separately.

With this embodiment, one of a plurality of memory
region allocation patterns can be selected by the user if the
first management method 1s utilized. A region allocation
pattern signifies the manner in which the memory space 1s
divided between the audio and video regions, and 1s deter-
mined by the boundary address X. With this embodiment,
the three types of region allocation pattern shown 1n dia-
grams (a), (b) and (c¢) of FIG. § respectively are provided
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beforehand. The user can select one of these three patterns,

to thereby determine the boundary address X, as described

hereinafter.

For the purposes of setting the boundary address X and
displaying the remaining amounts of memory capacity, the
video data and audio data are expressed in respectively
different data units, for greater ease of understanding by the
user. In this embodiment, the video data unit 1s the a fixed
number of bytes, corresponding to one standard document
page, 1.€. the maximum amount of memory capacity which
can be used to store video data, or the amount of memory
capacity that 1s currently empty and can be used to store
video data, are converted 1nto an equivalent number of units
of standard document pages for the purpose of displaying
that amount of memory capacity. Similarly, an audio data
unit 1s utilized for display purposes. This unit 1s the amount
of data that 1s written mto the memory during a standard
audio recording interval, which 1s the duration that 1s allo-
cated to each received telephone call for storing contents of
the call (converted into digital data form) in memory. In the
preferred embodiment, a plurality of values of standard
audio recording interval are provided, from which the user
can select an appropriate value. In the embodiment, speciiic
interval values are 100 seconds, 60 seconds and 30 seconds.

The setting table 6¢ of the main control section 6 1s
configured as shown 1n FIG. 6, the contents being:

(1) Memory setting information. This includes the amount of
data constituting the video data unit and the amount of
data constituting the audio data unit (three different values
for which can be selected 1n accordance with a selected
value of standard recording interval).

(2) For the case in which the memory space is not divided
into an audio region and video region by a boundary
address, the storage capacity of the memory expressed as
a number of video data units, and also expressed as a
number of audio data units (for each of the possible
standard audio recording interval values which can be
selected).

(3) For the case in which the memory space is divided into
an audio region and video region by a boundary address
X, for each of the possible positions of the boundary
address which can be selected (i.e. for each of the region
allocation patterns (a), (b), (¢) which can be selected, with
this embodiment) the capacity of the video region
expressed 1n units of standard document pages and the
capacity of the audio region expressed 1n units of tele-
phone calls (i.e. standard recording intervals). Since in
this embodiment there are three possible standard audio
recording interval values, the storage capacity of the audio
region can be correspondingly expressed as three ditferent
sets of audio data units, for each of the three possible
boundary address values, as shown 1n FIG. 6.

Prior to operation of the apparatus, the above imnformation
(1), (2) and (3) are stored 1n the setting table 6c¢.

The procedure for setting the value of the standard audio
recording 1nterval 1s as follows.

Firstly, the user actuates the user operating section 8 to
designate the standard audio recording interval setting
mode. When that 1s done, the display control section 6b
executes a sequence of operations which 1s illustrated 1n the
flow diagram of FIG. 7. Firstly, the display control section
6b refers to the control table 6a, to find the memory
management method that is currently set (step ST1). If 1t is
found that the first method of memory utilization manage-
ment described hereinabove has been set (i.e. as illustrated
in FIG. 3) in which the memory space is divided into a video
region A and audio region B at the boundary address X, then
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information corresponding to the memory region allocation
pattern that is currently set (i.e. one of the patterns (a), (b),
(¢) of FIG. 5) is read out from the setting table 6¢. Display
data are then generated (step ST2), in accordance with the
currently set region allocation pattern, for displaying the
respective storage capacities of the video region A and audio
region B 1n units of standard document pages and units of
standard audio recording intervals, respectively. The result-
ant display 21 that 1s produced by the display section 9 (step
ST3) is illustrated in FIG. 8, for the case in which the region
allocation pattern (b) of FIG. § has been set. Since there are
three possible values of standard audio recording interval,
the si1ze of the audio region B 1s expressed 1n three different
ways, as shown. Thus there are three rows of values
(corresponding to the three possible values of standard audio
recording interval) and two columns of values (for audio
data and video data respectively) appearing on the display
21. The user first operates a cursor key of the user operating
section 8 such as to move a displayed cursor 25 to designate
the one of the three standard audio recording interval values
that 1s to be selected. The user then actuates a selector key
of the user operating section 8, and the selected standard
audio recording interval information i1s thereby set, 1.c.
registered 1n the control table 6a. In addition, the value of
amount of data corresponding to the selected standard audio
recording interval 1s read out from the setting table 6c¢, and
1s registered 1in the management table 11a of the memory
control section 11 (step ST4).

In this example, the user can thereby set a standard audio
recording interval value to enable storing simultaneously
messages of a maximum of 3 calls (with a standard record-
ing interval of 100 seconds for each call), 5 calls (with a
standard recording interval of 6 seconds), or 10 calls (with
a standard recording interval of 30 seconds). In each case, a
maximum video data storage capability of 100 standard
document pages 1s available.

FIG. 9 illustrates the three possible ways 1n which the
storage space 10a of the memory 10 1s divided when each of
the three possible standard audio recording interval values 1s
set, by selecting the three possible cursor positions of the
display 21 shown 1n FIG. 8. FIG. 9 applies to the case 1n
which the region allocation pattern (b) of FIG. 5 has been set
beforehand.

If the first method of memory utilization management
described above has been set, then the user can actuate the
user operating section 8 to designate a boundary address
setting mode of operation of the apparatus. When that mode
1s designated, the operation sequence 1llustrated 1n FIG. 10
1s executed. Firstly, the display control section 6b refers to
the control table 64, to find the value of standard audio
recording interval that has been set (ST11), then reads out
from the setting table 6c¢ the information specifying the
maximum number of standard audio recording intervals
which can be stored 1n the audio region B of the memory and
the number of standard document pages which can be stored
in the video region A of the memory. The control table 6a
then generates data for producing the boundary address
setting display, and that display 1s produced on the display
section 9 (steps ST12, ST13). FIG. 11 illustrates an example
of this boundary address setting mode display, designated by
numeral 23, for the case 1n which the standard audio
recording interval of 60 seconds has been set. The first,
second and third rows of the display contents, respectively
designated as 1, 2 and 3 1n FIG. 11, corresponding to the
number of standard audio recording intervals and number of
standard document pages which can be stored in the memory
10 for each of the three region allocation patterns shown 1n
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diagrams (a), (b) and (c¢) of FIG. §, respectively. Thus if for
example the cursor 25 1s set at the uppermost row 1 of the
display, and the selector key of the user operating section 8
is then actuated, the region allocation pattern (a) of FIG. §
will be selected. In that case, a condition 1s set whereby a
maximum of 7 calls (telephone messages) can be held stored
at the same time 1n the audio region B of the memory 10,
while a maximum of 60 standard document pages can be
stored 1n the video region A.

Thus to set the boundary address, with the display of FIG.
11 being generated, the user actuates the cursor key of the
user operating section 8 to move the cursor 25 to the desired
row, then actuates the selector key to set the corresponding
information. The main control section 6 1s thereby notified
of the display row that has been selected, 1.e. 1s notified that
a region allocation pattern corresponding to that row has
been set. The main control section 6 then registers that
region allocation pattern in the control table 6a, and at the
same time reads out from the setting table 6c¢ the boundary
address X which corresponds to that region allocation
pattern, and registers that address 1n the management table
11a of the memory control section 11 (step ST14).

The displaying of residual memory capacity will now be
described. When the user actuates the user operating section
8 to designate the residual memory capacity mode, the
sequence of operations 1illustrated in the flow diagram of
FIG. 12 1s executed. Firstly, the display control section 6b
refers to the control table 64, to find the method of memory
utilization management that is currently set, and (if the first
method of memory utilization management described here-
inabove has been set) the region allocation pattern that has
been set (step S20), then reads out from the memory control
section 11 the respective amounts of residual memory capac-
ity for the video region and the audio region of the memory
10 (step S21). If however it is found that the second method
of memory utilization management described above has
been set, so that the memory space 10a 1s not divided 1nto
a video region and audio region, then the total residual
memory capacity of the memory 10 1s obtained from the
memory control section 11 1n step S21. The size of of the
audio data unit data, 1.e. the amount of data of the standard
audio recording interval which 1s currently set, and the size
of the of video data unit, 1.e. the amount of data 1n a standard
document page, are then read out from the setting table 6c,
and the residual audio data memory capacity 1s then calcu-
lated as a number of standard audio recording intervals (i.e.
corresponding to a number of incoming telephone calls) and
the residual memory capacity for video data 1s calculated as
a number of standard document pages (step S22). Using the
results thus obtained, residual memory capacity display data
are generated, and are displayed by the display section 9
(steps S23, S24).

Referring again to the example of FIG. 3, 1t 1s assumed in
that example that the region allocation pattern (b) of FIG. §
has been set, that the standard audio recording mterval value
of 60 seconds has been set, and that the first method of
memory utilization management described above has been
set, with the video region A of the memory space 104 having
stored therein the set of video data a, in addresses which
extend from the highest address towards the boundary
address X. It will be further assumed that the remaining
space 1n the video region A 1s equal to 60 standard document
pages. Since the audio region B has stored therein the two
sets of audio data b, and b,, each corresponding to one
standard audio recording interval, the remaining capacity of
the audio region B 1s equal to three standard audio recording
intervals (1.e. three more telephone messages can be stored).
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In such a case, the residual memory capacity display pro-
duced by the display section 9 will be as designated by
numeral 26 m FIG. 13.

If the second method of memory utilization management
described above has been set, so that the memory space 1s
not divided into an audio region and video region, and a
standard audio recording interval value of 60 seconds has
been set, and further assuming that as shown 1n FIG. 4 the
sets of video data a,, a, are already stored 1n the memory
together with the sets of audio data b, b,, b;, and also that
the residual memory capacity can be expressed either as
audio data equal to a total of 4 standard audio recording,
intervals (i.e. corresponding to 4 telephone messages), or as
video data equal to a total of 80 standard document pages,
then the residual memory capacity which will be produced
by the display section 9 will be as designated by numeral 27
in FIG. 14.

It should be noted that 1t 1s not absolutely necessary for
the standard audio recording interval setting mode and the
boundary address setting mode to be mutually independent.
For example 1t can be arranged that, after setting in the the
standard audio recording interval setting mode has been
completed, the boundary address setting mode 1s automati-
cally entered. The converse arrangement would also be
possible.

It would also be possible to omit the number of standard
document pages from the standard audio recording mterval
setting mode display.

Furthermore it would be possible, for the standard audio
recording interval setting mode display and the boundary
address setting mode display, to divide each of these nto a
plurality of display portions, which successively appear 1n
response to successive switch actuations by the user.

The present invention has been described 1n the above for
the case 1n which the memory 10 i1s used only to store
received audio data and video data that are received or are
to be transmitted. However 1t would be equally possible to
modify the above embodiment such that the memory 10 is
also used to store audio data that are to be transmitted, 1.c.
as an answer, 1n response to a received telephone call.

As will be clear from the above description of the pre-
ferred embodiment, the following effects are obtained by the
present 1vention:

(1) Residual memory capacity values are displayed as a
number of standard document pages 1n the case of video
data, and as a number of telephone calls, 1n the case of
audio data. Thus it 1s easy for an ordinary user of the
apparatus, without specialized knowledge, to check on the
amount of information which can still be stored in the
apparatus.

(2) Since the total memory capacity values for the video
region and audio region of the memory space can be
respectively displayed as a number of standard document
pages and number of telephone calls, when the memory
space 1s divided into a video region and audio region, an
ordinary user without specialized knowledge can easily
judge whether or not the current setting of the boundary
address X 1s suitable, and can immediately see what effect
will be produced by a change in the boundary address (i.¢.
change in the region allocation pattern). If the boundary
address 1s found to be unsuitable it can be easily changed
by the user, using the boundary address setting mode.

(3) The present invention overcomes the problem of a prior
art apparatus of this type, whereby the memory must
always be divided into two a video region and audio
region each having a fixed capacity, so that when the
residual memory capacity of the video region is insuffi-
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cient and there 1s available memory capacity 1n the audio
region, it 1s usually not possible to use that capacity for
storing new video data. With the present invention, the
user can select the second method of memory mangement
utilization (in which the memory space is not fixedly
divided into audio and video data storage regions) to
thereby eliminate such a problem. The memory can
thereby be used with maximum efficiency.

(4) In the boundary address setting mode, respective com-
binations of storage capacity values for the video region
and audio region which will result from selection of
respective boundary addresses are displayed, in units of
document pages and telephone calls. The ordinary user
can thereby easily judge what will be an appropriate
setting for the boundary address (i.e. region allocation
pattern).

(5) In the recording interval setting mode, the user can select
one of a plurality of predetermined standard audio record-
ing intervals, and for each of these standard audio record-
ing intervals, the corresponding number of received mes-
sages which can be stored 1n the memory 1s displayed,
expressed as a number of telephone calls. Thus, the user
can easily set the most appropriate value of standard audio
recording interval.

It can thus be understood that the present invention
oreatly increases the ease of use and efficiency of use of a
data communication apparatus such as a facsimile apparatus
having an audio data recording capability.

What 1s claimed 1s:

1. In data communication apparatus mncluding communi-
cation means for transmitting and receiving video data and
audio data, said video data being derived from documents,
a memory lfor storing at least video data and audio data
received by said communication means, memory control
means for executing management of utilization of said
memory and for controlling data write and read operations
of said memory, and data display means;

the 1mprovement comprising display control means for
controlling said data display means to display first
memory capacity information representing an amount
of capacity available in said memory for storing video
data and second memory capacity information repre-
senting an amount of capacity available in said memory
for storing audio data, said display control means
comprising means for expressing said first memory
capacity information as a number of first data units,
cach of said first data units consisting of an amount of
data corresponding to one standard document page, and
for expressing said second memory capacity informa-
tion as a number of second data units, each of said
second data units consisting of an amount of data
corresponding to one fixed-duration telephone
message, and means for controlling said display means
to display said number of first data units and number of
second data unaits,

wherein a memory space of said memory 1s divided into
a video region which 1s reserved for storing video data
and an audio region which 1s reserved for storing audio
data, with a boundary between said video region and
audio region bemg defined by a boundary address, and
wherein said first memory capacity information 1S an
amount of capacity of said video region and said
second memory capacity information 1s an amount of
capacity of said audio region,

further comprising means for establishing a boundary
address setting mode of operation wherein one of a
plurality of respectively different values of said bound-
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ary address can be selectively established by a user, and
wherein said display means 1s controlled to display
during said boundary address setting mode, for each of
said plurality of boundary address values, a corre-
sponding amount of capacity of said video region,
expressed as a number of said first data units corre-
sponding to document pages, and a corresponding
amount of capacity of said audio region, expressed as
a number of said second data units corresponding to
telephone messages, said display means being further
controlled to indicate one of said boundary address
values which 1s currently selected.

2. A data communication apparatus according to claim 1,
further comprising means for establishing a residual capac-
ity display mode of operation wherein an amount of capacity
that 1s currently vacant 1n said video region 1s displayed in
said first data units corresponding to standard document
pages and an amount of capacity that is currently vacant in
said audio region 1s displayed in said second data units
corresponding to telephone messages.

3. A data communication apparatus according to claim 1,
wherein said second data units corresponding to telephone
messages respectively correspond to standard recording
intervals for storing audio data in said memory, further
comprising means for establishing a recording interval set-
ting mode of operation wherein one of a plurality of respec-
fively different values of said standard recording intervals
can be selectively established by a user, wherein said display
means 1s controlled by said display control means to display
during said recording interval setting mode, 1n correspon-
dence with each of said different standard recording interval
values, a corresponding value of said second memory capac-
ity information, expressed as a number of said second data
units corresponding to telephone messages, and to display
an 1ndication of one of said standard recording interval
values which 1s currently selected.

4. In a data communication apparatus including commu-
nication means for transmitting and receiving video data and
audio data, said video data being derived from documents,
a memory for storing at least video data and audio data
received by said communication means, memory control
means for executing management of utilization of said
memory and for controlling data write and read operations
of said memory, and data display means;

the 1mprovement comprising display control means for
controlling said data display means to display first
memory capacity information representing an amount
of capacity available 1n said memory for storing video
data and second memory capacity information repre-
senting an amount of capacity available 1n said memory
for storing audio data, said display control means
comprising means for expressing said first memory
capacity information as a number of first data units,
cach of said first data units consisting of an amount of
data corresponding to one standard document page, and
for expressing said second memory capacity informa-
tion as a number of second data units, each of said
second data units consisting of an amount of data
corresponding to one fixed-duration telephone
message, and means for controlling said display means
to display said number of first data units and number of
second data units,

wherein video data which are successively written into
said memory are written into addresses which succes-
sively change 1n a direction from a first one of highest
address and a lowest address of said memory towards
a second one of said highest and lowest addresses, and
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wherein audio data which are successively written 1nto
said memory are written 1into addresses which succes-
sively change 1n a direction from said second one of
said highest and lowest addresses of said memory
towards said first one of said highest and lowest
addresses.

5. A data communication apparatus according to claim 4,
further comprising means for establishing a residual capac-
ity display mode of operation wheremn a total amount of
capacity that i1s currently vacant in said memory 1s displayed
in said first data units corresponding to standard document
pages and also 1n said second data units corresponding to
telephone messages.

6. In a data communication apparatus including commu-
nication means for transmitting and receiving video data and
audio data, said video data being derived from documents,
a memory for storing at least audio data received by said
communication means, memory control means for executing
management of utilization of said memory and for control-
ling data write and read operations of said memory, data
display means, and display control means controlling said
data display means to display memory capacity information
representing an amount of capacity of said memory which
can be used for storing audio data;

the 1mprovement whereby said display control means
functions to express said memory capacity information
as a number of audio data units, each of said audio data
units consisting of an amount of data representing one
fixed-duration telephone message, and to control said
display means to display said number of audio data
units as a number of said telephone messages,

wherein said second data units corresponding to telephone
messages respectively correspond to standard record-
ing 1ntervals for storing audio data in said memory,
further comprising user operated means for selectively
establishing one of a plurality of respectively different
values of standard recording intervals by a user,
wherein said display means 1s controlled by said dis-
play control means to display, in response to selection
of each said different standard recording interval value,
a corresponding different value of said second memory
capacity information, expressed as a number of tele-
phone messages of each said different standard record-
ing mterval, and to display an indication of one of said

standard recording interval values which 1s currently
selected.
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7. In a data communication apparatus including commu-
nication means for transmitting and receiving video data and
audio data, said video data being derived from documents,
a memory for storing at least audio data received by said
communication means, memory control means for executing
management of utilization of said memory and for control-
ling data write and read operations of said memory, data
display means, and display control means controlling said
data display means to display memory capacity information
representing an amount of capacity of said memory which
can be used for storing audio data;

the 1mprovement whereby said display control means
functions to express said memory capacity information
as a number of audio data units, each of said audio data
units consisting of an amount of data representing one
fixed-duration telephone message, and to control said
display means to display said number of audio data

units as a number of said telephone messages, further
including an audio voice message receiver;

wherein said memory stores audio data received by said
audio voice message. receiver and said memory capac-
ity information represents an amount of capacity of said
memory for storing messages received by said audio
VOICE IMESSage receliver,

whereby said display control means operates to express
said capacity of said memory for storing messages
received by said audio voice message receiver in the
audio data units of fixed-duration telephone messages.
8. A data communication apparatus according to claim 7,
wherein said second data units corresponding to telephone
messages respectively correspond to standard recording
intervals for storing audio data in said memory, further
comprising user operated means for selectively establishing
one of a plurality of respectively different values of standard
recording intervals by a user, wherein said display means 1s
controlled by said display control means to display, 1n
response to selection of each said different standard record-
ing interval value, a corresponding different value of said
second memory capacity information, expressed as a num-
ber of telephone messages of each said different standard
recording 1nterval, and to display an indication of one of said
standard recording interval values which 1s currently
selected.
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